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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0225U000169

Jep>kaBHUH peecTpauiliHuIl HOMePp: 0124U000108

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 06-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa €TaIly:. YJ0CKOHAJIEHHS aJITOPUTMY, MaTEMaTUYHOI MOZEJli Ta IPOTrPaMHOTO 3a6€3M1e4eHHs /1J1s OLiHKU
eEeKTHUBHOCTI MPOLIECIB JIETYyBaHHS Ta IOBE/IEHHS CTaJli B KOBIIi; BUKOPUCTAaHHS BIOCKOHAJIEHOI IPOrpaMu
MaTeMaTUYHOI MOJIeTi AJ1s1 TOCTIiIPKEeHHSI i OLiHKY BIIMBY 3MiHHMX YMHHHUKIB i, Tepi 3a Bce Macu GepocIiaBy, Ha
eeKTUBHICTb MIPOLIECIB JIeTyBaHHs Ta JOBEIEHHs CcTajli. BjockoHaIeHHs MeToly i po3po6Ka KpUTepiiB OLiHKU
e(EeKTUBHOCTI JIETYBaHHS Ta JOBEJEHHs CTajli.. [liAr0OTOBKAa pO3p0OOK 0 €KCIIEPMMEHTAJILHOI IEPEBIPKY Ta aHaIi3

pe3ysbTaTiB poboTu. IlinroToBka 3BiTy.
IToyaTok eramy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a6o ITIB ¢izumyHOi 0c06H): IHCTUTYT YOPHOI MeTamyprii

iMm. 3. I. Hekpacosa HarnjionanbHoi akaziemii Hayk YKkpainu
Kopg 3a €IPIIOY: 00190294

Micue3HaxoaKeHHS: 1. Akajemika Crapopny6osa, 6yz. 1, M. [Ininpo, [JHinpoBcbkuiil p-H., [IHinponeTpoBchKa
0671., 49050, Yrpaina

dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: HanjonanbHa akageMid HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380567765315, 380567900515, 380567900511

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 886.653




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

YI0CKOHaIeHHS! pO3PaxXyHKOBOTO METOMY OL[iHKY €(PEKTUBHOCTI BUKOPUCTAaHHS (PePOCIIaBiB IpU JIeTyBaHH i

IIOBOJKU CTajli MaCOBOTO IIPU3HAYEHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Improvement of the calculation method for evaluating the effectiveness of the use of ferroalloys in the alloying and
finishing of mass steel

Pedepat yKpaiHCBKOIO:

JocmimKeHo TeXHOIIori0 06po6Ky MeTaty Ha ycraHoBUj KiBui-11i4 (YKII) 3 BUKOpHCTaHHSIM KYCKOBUX JI0OABOK ZJ1s1
JIETYBaHHS i 1OBOAKYU. BuKopucTaHi 4ucespHi Ta AOCHiIHO-€KCIIEPUMEHTAIbHI METOIY, PO3PO0JIEH] i 3acTOCOBaHi
MaTeMaTU4Hi MOZEJ, 0 BPaXxOBYIOTh Macy (KiJIbKiCTb) L006aBKU. Mozesli pO3risIaloTh AMHAMIYHNN BIJIUB TBEPIUX
106aBOK, 110 NOJAI0TLCS Yy BAaHHY, a TAKOXX 3MiHM TEMIIEPATyPH PO3I1IaBy y KOHTAKTHIN 30HI METas€BOro PO3ILJIABY 3
Marepiasniom f106aBku. OLiHEeHO BIUIUB KisbKOCTi o6aBku ®MH78 (0,2-3,0Kkr/T) Ha rifpoAMHAMIKy PO3ILIaBy B
KiBmax 60 Ta 250T 3a pi3HOI iIHTEHCUBHOCTI IPOAYBaHHs. BCTaHOBJIEHO, 10 TiAPOAMHAMIKA Y KiBIIAX PO3TJSHYTOI
€MKOCTI IIpM 1oJadi pepoCIyIaBy y MiCLISIX IOTO BBEIEHHS 3MiHIOETHCSI CYTTEBO (3MIHIOIOTHCS HAIIPSIMKU i
IIBUJIKOCTI IIOTOKIB), 1110 BU3HA4Ya€ PO3TAaIllyBaHHs J0OABKU B PO3ILJIaBi i 1Oro Mojanblly AUHAMIKY MicJisi BBELeHHS.
Taxosx BCTaHOBJIEHO, 1[0 Maca [00aBKU BIVIMBAE HA IPAMlieHT TEMIIEPATYP PiIKOro MeTajy y 30Hi KOHTaKTy
PO3IIJIaBy 3 MaTepiajioM NOOABKY Y MOMEHT BBEI,ECHHS OCTAaHHBOI Ta Ha NPOTA3i yacy ii nepebyBaHHs y BaHHi y
TBEPIIOMY CTaHi. BcTaHOBJIEHO BIJIUB KiJIbKICTi [06aBKM Ha BeJIMYMHY KoeillieHTa Bapialii 1o BMiCTy poBigHOTro
eJIeMeHTa 3 MaTepiany 06aBKU y BaHHI i IOT0 3aJI€XKHICTb Bijj TPUBAJIOCTI IPOLECIB, SIKi CIIOCTEPirajauch, EMKOCTI
BAaHHU Ta iHTEHCUBHOCTI IPOAYBaHH4 ii aproHoM. 3a6e3re4eHHs] HeOOXiJHOI OGHOPITHOCTI METaly 3aBISKU MOr0
nepeMilyBaHHIO aproHoM (KoedilieHT Bapiatii 6is1 1%) mocaraeTbcst 4epes S5XB Miciisl BBELEHHS 100aBOK.
BusHnaueHa [IOLiNbHICTb BpaXyBaHHS KiIbKOCTI 00aBKY, K (aKTOPY BIIUBY, Ha €(PEKTHUBHICTb ii BUKOPHUCTaHHS B

npoiecax o6po6xu crasni Ha YKII.

Pedepar aHIJIiHCBKOIO:

The investigated technology of metal processing on a ladle-furnace unit (LFU) with the use of lump additives for
the purpose of alloying and finishing with simultaneous bottom blowing of the melt with argon. Numerical and
experimental methods are used, mathematical models that take into account the mass of the additive are
developed and applied. The models take into account the dynamic influence of solid additives that are introduced
into the bath, as well as the change in the temperature of the melt in the contact zone of the metal melt with the
additive material. The effect of the mass of the FMn78 additive (0.2-3.0 kg /t) on the hydrodynamics of the melt in
60 and 250t ladles at different purging intensities was evaluated. It has been established that the hydrodynamics in
the ladles of the considered capacity when feeding the ferroalloy at the places of its introduction changes
significantly (flow directions and velocities change), which determines the location of the additive in the melt and
its further dynamics after introduction. It was determined that the mass of the additive affects the temperature
gradient of the liquid metal in the zone of contact of the melt with the material of the additive at the time of the
introduction of the latter and the length of time it stays in the melt in a solid state. The influence of the amount of
additive on the value of the coefficient of variation in the content of the leading element of the additive material in
the bath and its dependence on the duration of the observed processes, the capacity of the bath and the intensity
of its purging with argon have been established. Ensuring the necessary homogeneity of the metal due to its
mixing with argon (coefficient of variation of about 1%) is achieved 5 minutes after the introduction of additives.
The expediency of taking into account the amount of the additive as a factor of influence on the efficiency of its
use in steel processing processes at the LFU has been determined.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Y10CKOHANEHHS PO3PAXYHKOBOTO METOY OLiHKM €(pEKTUBHOCTI BUKOPUCTAHHS

(epocriasiB Ipu JIETyBaHHI i TOBOJKY CTajli MAaCOBOTO IIPU3HAYEHHS

Hazpa HTII aursiiicbKo0: Improving the calculation method for assessing the efficiency of using ferroalloys

in alloying and finishing mass-produced steel

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTrpumaHi P€3yabTaTH: Metoau, Teopii, [Iporpamui npoayktu
FaJIy3b 3aCTOCyBaHHsI: YopHa MeTasyprisa

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: BusnavyeHo nouinpHicTs BpaxyBaHHs KiIbKOCTI (Macu) TBEpOi o6aBKu (pepomapraHel MapKu
®MH78), 1K PaKTopy BIIUBY, HA €(PEKTHMBHICTh BUKOPUCTAHHS I1pyY BBeleHHi (0,2-3,0Kr/T) B KOBLIOBY BaHHY NP1
JIeTyBaHHI 4M I0BeJeHHi cTasi Ha ycTaHoBuj KiBm-1i4 (YKII). 3 BUKOpUCTaHHSIM pO3p061€HMX TPUBUMIPHUX
MaTeMaTUYHUX MOJEJIE i pe3yJIbTaTiB JOCIiIHO-E€KCIIEPMMEHTAIbHUX JOCIiIPKEHb BCTAHOBJIEHO BILJIMB MacH
I06aBKU Ha TipoJMHaMIiKy Ta TEIJIOBUI CTaH PO3ILJIaBy B MiCLSIX KOHTAKTy 3 JOOABKOIO Ha MPOTs3i 4acy 3 MOMEHTY
ii BBeIeHH4 i 10 M1aByIeHHs. BuaHadyeHa 3ajyiexXHicTh KoedillieHTa Bapiallii 10 po3MoAiny B BaHHi KiBlla IPOBiAHOTO
eJIeMeHTa IIicJIsl [171aBJIeHHs (PepOCIIaBy Bifj KiJIbKOCTI 06aBKU, HOTO 3aJI€XHICTb Bifj TPUBaJIOCTI IIPOLIECIB, SIKi
CIIOCTepirajnuch, EMKOCTi BAHHM Ta iHTEHCUBHOCTI IPOJlyBaHH:! ii aproHOM. 3aIIpPOIIOHOBAHO OOMEKUTH TPUBAJIICTh
06po6ku MeTtasny Ha YKII 3 BukopucTtaHHsIM pepomapraniio GMH78 B Mexkax 5 XB i pO3paxyHKOBY 3aJI€KHICTb
TeMIIEPaTyPH HarpiBy pO3ILIABY.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Minsumenns skocTi Ta KOHKYPEHTOCTIPOMOKHOCTI

METaJIONPOAYKLi

Bnyins HTII Ha moBKiJjis:

BnposagaskeHHs1 HTII: He snpoBamxeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKILii:

IlepcrieKTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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